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(54) Triggerless number portability system and method

(57) A method of providing local number portability
capability includes the steps of capturing all initial ad-
dress message transmitted on at least one predeter-
mined SS7 link set to a signal transfer point, where each
initial address message has a called party number pa-
rameter containing a dialed telephone number. A deter-
mination is made as to whether a predetermined FCI bit
is set to one or zero and in response to the predeter-
mined FCI bit being set to zero, the following steps are

performed. A local number portability database lookup
is done using the dialed telephone number to obtain a
corresponding local routing number. The local routing
number is then inserted into the called party number pa-
rameter of the initial address message, and the dialed
telephone number is inserted into a generic address pa-
rameter of the initial address message. The predeter-
mined FCI bit is then set to one. The initial address mes-
sage is then sent to a destination specified by the called
party number parameter.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] This invention is related in general to the field of telecommunications equipment. More particularly, the inven-
tion is related to a triggerless number portability system and method.

BACKGROUND OF THE INVENTION

[0002] Local number portability (LNP) is a relatively recent development in the telephone industry that allows a tel-
ephone service subscriber to change the telephone company or carrier providing the service without having to change
telephone numbers. To enable local number portability, centralized regional entities called the number portability ad-
ministration center (NPAC) have been established to store and update the location and associated data on the ported
telephone numbers residing in the telecommunications switching network. In addition, each service provider is required
to provide a local service management system (LSMS) that will accept from NPAC the data related to telephone num-
bers and associated LNP data and then propagate them to signal transfer points (STPs) serviced by each service
provider.
[0003] In most cases, an LNP database query is required for call delivery in an LNP environment. The query consists
of a Signalling System Number 7 (SS7) message sent from a query-originating switch to a network database to obtain
the necessary routing information to route the call. Local number portability (LNP) is the process by which the dialed
telephone number is translated by a database lookup process at the signal transfer point to a local routing number
(LRN) of the destination. When a customer places a call to a ported number, the dialed number is sent in an SS7 query
message to the LRN application residing in a signal transfer point. The LRN application replies by returning the LRN
corresponding to the dialed telephone number, and the LRN is then used by the querying switch and subsequent
switches to route the call to the network element that has the same network routing address (NRA) as the LRN.
[0004] Many wireless service providers do not have number portability routing capability, so they rely on another
service provider to look up ported telephone numbers in its LRN database. In most instances, the service provider
charges the wireless service provider significant fees for performing this service and substantially driving up the cost
for wireless calls.

SUMMARY OF THE INVENTION

[0005] Accordingly, there is a need for a way to allow a service provider to query the LNP database without using
an LNP query.
[0006] In accordance with the present invention, a triggerless local number portability system and method are pro-
vided which eliminates or substantially reduces the disadvantages associated with prior solutions.
[0007] In one aspect of the invention, a method of providing local number portability capability includes the steps of
capturing all initial address messages transmitted on at least one predetermined SS7 link set to a signal transfer point,
where each initial address message has a called party number parameter containing a dialed telephone number. A
determination is made as to whether a predetermined FCI bit is set to one or zero and in response to the predetermined
FCI bit being set to zero, the following steps are performed. A local number portability database lookup is done using
the dialed telephone number to obtain a corresponding local routing number. If an LRN is found, the local routing
number is then inserted into the called party number parameter of the initial address message, and the dialed telephone
number is inserted into a generic address parameter of the initial address message. Whether or not an LRN was found,
the predetermined FCI bit is then set to one. The initial address message is then sent to a destination specified by the
information in the called party number parameter (CdPA).
[0008] In another aspect of the invention, a signal transfer point providing triggerless local number portability capa-
bility is provided. The signal transfer point captures all initial address message transmitted on a link set to the signal
transfer point, where each initial address message has a called party number parameter containing a dialed telephone
number. A determination is made as to whether a predetermined FCI bit is set to one or zero and in response to the
predetermined FCI bit being set to zero, the following steps are performed. A local number portability database lookup
is done using the dialed telephone number to obtain a corresponding local routing number. If found, the local routing
number is then inserted into the called party number parameter of the initial address message, and the dialed telephone
number is inserted into a generic address parameter of the initial address message. Whether or not the LRN is found,
the predetermined FCI bit is then set to one. The initial address message is then sent to a destination specified by the
information in the called party number parameter.
[0009] In yet another aspect of the invention, a method of providing local number portability capability to a service
switching point includes the steps of capturing all initial address message sent by the service switching point, where
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each initial address message having a called party number parameter containing a dialed telephone number, and
determining whether a predetermined FCI bit is set to one or zero. In response to the predetermined FCI bit being set
to zero, a local number portability database lookup is performed using the dialed telephone number and a corresponding
local routing number therefor is obtained. If found, the local routing number is inserted into the called party number
parameter of the initial address message, and the dialed telephone number is inserted into a generic address parameter
of the initial address message. Whether or not the LRN was found, the predetermined FCI bit is then set to one. Finally,
the initial address message is sent to a destination specified by the called party number parameter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] For a better understanding of the present invention, reference may be made to the accompanying drawings,
in which:

FIGURE 1 is a block diagram of a portion of an intelligent network for triggerless number portability constructed
according to an embodiment of the present invention; and
FIGURE 2 is a flowchart of an exemplary embodiment of the triggerless number portability process constructed
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0011] FIGURE 1 is a block diagram of a portion of an intelligent network for triggerless number portability constructed
according to an embodiment of the present invention. A signal transfer point 10 is coupled to one or more service
switching points 12 and 13 via Signalling System Number 7 (SS7) link sets 15 and 16. Signal transfer point 10 is also
coupled to at least one other signal transfer point 14 via SS7 link sets 17. Service switching points 12 and 13 are further
interconnected by trunks and may include a mobile services switching center (MSC) of a wireless service provider and
one or more tandem switch. Service switching points 12 and 13 are coupled to or otherwise in communication with
telecommunications equipment 20 and 22 of telephone service subscribers. In order to perform local number portability
(LNP), signal transfer point 10 and 14 each have access to an LNP database 24 and 26, respectively. LNP databases
24 and 26 contain the ported telephone numbers and the corresponding local routing numbers.
[0012] If service switching point 12 of a service provider does not have LNP capabilities, it may have a business
arrangement with another service provider who owns signal transfer point 14 to provide the LNP lookup in its LNP
database 26 to obtain the local routing numbers. However, the cost of these types of arrangements are becoming cost
prohibitive.
[0013] FIGURE 2 is a flowchart of an exemplary embodiment of the triggerless number portability process 30 ac-
cording to an embodiment of the present invention. Referring also to FIGURE 1, the triggerless number portability is
provisioned on specific link sets to signal transfer points 10, such as SS7 link sets 15 for example. On the provisioned
link sets, all message transfer part (MTP) level 3 messages transmitted on link set 15 are captured, as shown in block
32. The user part portion of the captured message is then examined to determine if it is an integrated digital services
network user part (ISUP) message, as shown in block 34. If it is not an ISUP message, normal message processing
is performed, as shown in block 40. If it is an ISUP message, its message type field is examined to determine whether
it is an initial address message (IAM), as shown in block 36. If it is not an IAM message, normal message processing
is performed, as shown in block 40.
[0014] If it is an IAM message, then its forward call indicator (FCI) "m" bit is examined to determine whether it is set
(1) or not set (0). The FCI "m" bit is indicative of whether an LNP database query has already been performed. If it is
determined that the FCI "m" bit is equal to one (1), then it is indicative that an LNP database has already taken place
and that normal message processing should be performed, as shown in block 40. If it is determined that the FCI "m"
bit is not set or equals zero (0), then the dialed telephone number in the called party number is looked up in the LNP
database to obtain the corresponding local routing number, as shown in block 42. If there is an entry in the LNP database
with a corresponding local routing number, then the dialed number is ported, as determined in block 44. If the dialed
number is not ported, the FCI "m" bit is set to one (1), as shown in block 46. If the dialed telephone number is ported,
5 then the local routing number obtained from the LNP database is inserted into the called party number parameter of
the message, and the original dialed telephone number is inserted into the generic address parameter of the message,
as shown in blocks 48 and 50. The FCI "m" bit is then set 0 to one (1), as shown in block 52. Normal message processing
is then performed in block 40, and the message is sent to the destination switch according to the called party number,
as shown in block 54. The process ends in block 56.
[0015] 5 Upon receipt of the message at the destination switch, the destination switch performs normal number
portability procedures. For example, it queries the LNP database if the FCI "m" bit is zero to obtain the local routing
number and then routes the message accordingly. If the FCI "m" bit is one, the destination switch routes the call as
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indicated by the called party number parameter in the message.
[0016] The logic of triggerless number portability process 30 is summarized below:

[0017] In many networks, a continuity message (COT) is sent after an SS7 message to check the integrity of the
network. If such a message is captured, then it is held and sent to the destination switch after the processing of the
IAM message is performed and transmitted.
[0018] Provisioned in this manner according to the present invention, a switch that does not have LNP query capa-
bilities is able to complete call delivery to portable telephone numbers. The IAM message is captured by the signal
transfer point and the LNP database lookup is done at the signal transfer point without an LNP query. Therefore, the
present invention allows service providers to effectively implement LNP capabilities prior to deploying any switch LNP
implementations.
[0019] Although several embodiments of the present invention and its advantages have been described in detail, it
should be understood that mutations, changes, substitutions, transformations, modifications, variations, and alterations
can be made therein without departing from the teachings of the present invention, the spirit and scope of the invention
being set forth by the appended claims.

Claims

1. A method of providing local number portability capability, comprising:

capturing all initial address message transmitted on at least one predetermined SS7 link set to a signal transfer
point, each initial address message having a called party number parameter containing a dialed telephone
number;
determining whether a predetermined FCI bit is set to one or zero and in response to the predetermined FCI
bit being set to zero:

performing a local number portability database lookup using the dialed telephone number and obtaining
a corresponding local routing number therefor;
inserting the local routing number into the called party number parameter of the initial address message;
inserting the dialed telephone number into a generic address parameter of the initial address message; and
setting the predetermined FCI bit to one; and sending the initial address message to a destination specified
by the called party number parameter.

2. The method, as set forth in claim 1, further comprising:

determining whether the dialed telephone number has a corresponding local routing number in the local
number portability database; and
setting the predetermined FCI bit to one in response to the dialed number having a corresponding local routing
number.

3. The method, as set forth in claim 1, further comprising:

capturing all MTP level 3 messages transmitted on the at least one predetermined SS7 link set to the signal
transfer point; and
determining whether the captured MTP level 3 messages are integrated digital services network user part
message.

4. A computer-readable medium storing the method as set forth in claim 1.

Case No. FCI "m" Bit Number Insert LRN Set FCI "m"

Value Ported? & GAP? bit to 1

1 1 - - -
2 0 Yes Yes Yes
3 0 No No Yes
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5. A signal transfer point providing triggerless local number portability capability, the signal transfer point performing
a process comprising:

capturing all initial address messages transmitted on at least one predetermined link set to the signal transfer
point, each initial address message having a called party number parameter containing a dialed telephone
number;
determining whether a predetermined FCI bit is set to one or zero and in response to the predetermined FCI
bit being set to zero:

performing a local number portability database lookup and obtaining a corresponding local routing number
for the dialed telephone number;
inserting the local routing number into the called party number parameter of the initial address message;
inserting the dialed telephone number into a generic address parameter of the initial address message; and
setting the predetermined FCI bit to one; and sending the initial address message to a destination specified
by the called party number parameter.

6. The signal transfer point, as set forth in claim 5, further comprising:

determining whether the dialed telephone number has a corresponding local routing number in the local
number portability database; and
setting the predetermined FCI bit to one in response to the dialed number having a corresponding local routing
number.

7. The signal transfer point, as set forth in claim 5, further comprising:

capturing all MTP level 3 messages transmitted on the at least one predetermined SS7 link set to the signal
transfer point; and
determining whether the captured MTP level 3 messages are integrated digital services network user part
message.

8. The signal transfer point, as set forth in claim 5, wherein the steps operating on the predetermined FCI bit comprises
operating on the FCI "m" bit.

9. A method of providing local number portability capability to a service switching point, comprising:

capturing all initial address message sent by the service switching point, each initial address message having
a called party number parameter containing a dialed telephone number;
determining whether a predetermined FCI bit is set to one or zero and in response to the predetermined FCI
bit being set to zero:

performing a local number portability database lookup using the dialed telephone number and obtaining
a corresponding local routing number therefor;
inserting the local routing number into the called party number parameter of the initial address message;
inserting the dialed telephone number into a generic address parameter of the initial address message; and
setting the predetermined FCI bit to one; and sending the initial address message to a destination specified
by the called party number parameter.

10. The method, as set forth in claim 9, further comprising:

determining whether the dialed telephone number has a corresponding local routing number in the local
number portability database; and
setting the predetermined FCI bit to one in response to the dialed number having a corresponding local routing
number.

11. The method, as set forth in claim 9, further comprising:

capturing all MTP level 3 messages sent by the service switching point; and
determining whether the captured MTP level 3 messages are integrated digital services network user part
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message.

12. A computer-readable medium storing the method as set forth in claim 9.
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